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(57) ABSTRACT

An audio system apparatus, 1n which contents of operations
of plural apparatuses are efficiently displayed, i1s provided.
Sets of display information respectively corresponding to
operation states of plural apparatuses 1n an audio system
apparatus, and display priorities of the sets of display
information are previously determined. In such a case that
where a display switchover operation key 1s operated, the
operation states of the plural apparatuses are detected, and
display information on a display device 1s then switched
over 1n accordance with the display priorities.
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FIG. 10
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1
AUDIO SYSTEM APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an audio system apparatus
having a plurality of audio apparatuses.

The present application 1s based on Japanese Patent
Application Nos. He1. 11-303002 and 2000-35732, which
are incorporated herein by reference.

2. Description of the Related Art

Recently, various audio apparatuses such as a CD
(Compact Disc) player and an MD (Mini Disc) deck become
widespread, and an audio system apparatus in which a
plurality of audio apparatuses are combined with one
another 1s popularly used.

FIG. 1 1s a simplified block diagram of a usual audio
system apparatus 100. The audio system apparatus 100
includes three audio apparatuses, such as a CD player 101,
an MD deck 102, and a cassette tape deck 103; a display
device 104; and a controlling section 105. The operations of
the three audio apparatuses are controlled by the controlling
section 105, and contents of operations of the audio appa-
ratuses are displayed on the display device 104.

The controlling section 1035 1s provided with an operation
key corresponding to various operations of the audio appa-
ratuses. The user of the audio system apparatus 100 can
operate the operation key to arbitrarily control the operations
of the audio apparatuses.

For example, a CD reproduced signal from the CD player
101 can be recorded onto an MD 1n the MD deck 102.

FIG. 2 shows an appearance of the display device 104 in
the audio system apparatus. As shown 1n the figure, the
reproducing operation state of the CD player 101, and the
recording operation state of the MD deck 102 are simulta-
neously displayed, so that the user can check the reproduc-

ing operation of the CD player 101, and the recording
operation of the MD deck 102.

Although an audio system apparatus serves generally as a
multifunctional apparatus, such an apparatus is requested to
be miniaturized. Therefore, also the display device 104 1s
required to be miniaturized.

FIG. 3 shows an example 1n which the sizes of the display
characters of the display device 104 are changed so as to
miniaturize the display device. In this example, the display
resolution 1s low, and hence 1t 1s difficult for the user to check
the display information.

FIG. 4 shows an example 1n which the contents to be
displayed on the display device 104 are reduced so as to
miniaturize the display device. In this case, when the kinds
of the contents to be displayed on the display device are
small in number (about, two or three kinds), a display
switchover operation key may be additionally disposed so
that display information 1s switched over by operating the
operation key, thereby enabling the user to conveniently use
the apparatus.

In accordance with advancement of diversification and
multifunction of audio apparatuses, the kinds of the contents
to be displayed on the display device tend to be increased in
number (about 5 to 10 kinds). For example, even display
information relating only to the MD deck 102 includes a
large number of contents to be displayed, such as a display
of the record time period of an MD, an unrecord time period
of the MD, and a display of the title of the MD (title input
display).
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2

In such a case, even when the display switch over
operation key 1s disposed and the display contents of the
display device are switched over, 1t 1s often that the display
switch over operation key must be operated many times until
display information which 1s requested by the user 1s dis-
played. Therefore, the example 1s 1nconvenient for the user
to use.

As a device for solving this problem, 1t may be contem-
plated to dispose operation keys respectively corresponding
to sets of display information. When this countermeasure 1s
employed, a space for disposing the operation keys 1is
additionally required. This 1s contrary to the request for
miniaturization of a display device, and produces a further
problem 1n that the disposition of a large number of opera-
tion keys causes an apparatus to be mnconveniently used.

SUMMARY OF THE INVENTION

In view of the above-discussed problems, 1t 1s an object of
the present invention to provide an audio system apparatus
which has a plurality of audio apparatuses, and 1n which
contents of operations of the audio apparatuses can be
ciiciently displayed without increasing the size of a display

device or disposing a large number of display switch over
operation keys, thereby enabling the user to conveniently
use the audio system apparatus.

To achieve the above object, according to the first aspect
of the present invention, there 1s provided an audio system
apparatus which includes: at least one audio apparatus which
1s able to be put 1n plural operation states; a display device
on which at least one of a plurality of display information 1is
displayed, wherein the plurality of display information
respectively correspond to the plural operation states of the
at least one audio apparatus; a display switch over operation
key which 1s operative to switch over a display content of the
display device; a display-priority information-storing device
which stores display priority information indicating a pri-
ority order in which the plurality of display information are
sequentially displayed on the display device; an operation
detecting device which detects the plural operation states of
the at least one audio apparatus; and a display control device
which, 1 a case where there are a plurality of display
information corresponding to at least one operation state
detected by the operation detecting device, causes the dis-
play device to display display information of the next
priority order per each time that the display switchover
operation key 1s operated, in accordance with the display
priority 1nformation stored 1n the display-priority
information-storing device, wherein, 1n the display priority
information, display information for the at least one audio
apparatus 1n a recording operation state 1s set to be higher 1n
priority than the other display information.

According to the second aspect of the present invention,
the plural operation states of the at least one audio apparatus
may include the recording operation state, a reproducing
operation state, and a state which i1s neither the recording
operation state nor the reproducing operation state.

According to the third aspect of the present invention,
when the display switchover operation key 1s operated, the
display control device may judge a current operation state of
the at least one audio apparatus, and then determine the
display content to be displayed on the display device.

According to the fourth aspect of the present invention,
preferably, the priority order of the display priority infor-
mation 1s previously determined.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a stmplified block diagram of a related audio
system apparatus;
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FIG. 2 shows a display device of the related audio system
apparatus;

FIG. 3 shows an example 1n which the display device of
the related audio system apparatus 1s miniaturized;

FIG. 4 shows another example 1n which the display device
of the related audio system apparatus 1s miniaturized;

FIG. 5 1s a block diagram of an audio system apparatus of
an embodiment of the present invention;

FIG. 6 1s a view showing an example of an information
table of the audio system apparatus of the embodiment of the
present mvention;

FIG. 7 1s a flowchart of the display device 1n the case
where a power source switch of the audio system apparatus
of the embodiment of the present invention 1s turned on;

FIG. 8 1s a flowchart of the display device in the case
where an operation key of the audio system apparatus of the
embodiment of the present invention 1s operated;

FIG. 9 1s a view showing another example of the infor-
mation table of the audio system apparatus of the embodi-
ment of the present mnvention;

FIG. 10 1s a flowchart of the display device in the case
where the display switchover operation key of the audio
system apparatus of the embodiment of the present invention
1s operated;

FIG. 11 1s a view showing a further example of the
information table of the audio system apparatus of the
embodiment of the present invention;

FIG. 12 1s a view showing a still further example of the
information table of the audio system apparatus of the
embodiment of the present invention;

FIG. 13 1s a view showing a modification of the display
device of the audio system apparatus of the embodiment of
the present invention;

FIG. 14 1s a view showing an example of an information
table of a modification of the embodiment of the present
mvention;

FIG. 15 1s a view showing another example of an infor-
mation table of the modification of the embodiment of the
present mvention;

FIG. 16 1s a flowchart illustrating the operation of an
audio system apparatus of the modification of the embodi-
ment of the present invention; and

FIG. 17 1s a flowchart illustrating the operation of the
audio system apparatus of the modification of the embodi-
ment of the present mnvention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A. Embodiment of the Invention
Al. Construction of Embodiment

Hereinafter, an embodiment will be described with taking,
a case where an audio system apparatus of the CD/MD/Tape
(Compact Disc/Mini Disc/Cassette Tape) combination type
1s used as the audio system apparatus of the present
invention, as an example.

FIG. 5 1s a block diagram of an audio system apparatus 50
of the embodiment.

As shown 1 FIG. 5, the audio system apparatus 50
includes a CD player 1, an MD deck 2, a Tape deck 3, a tuner
4, an external mnput terminal Sa, an external output terminal
5b, a bus line 6, a loudspeaker 7, a controlling section 8, a
memory 9, a timer 10, an operating section 11, and a display
section 12.

The CD player 1 performs a reproducing operation on a
CD which 1s loaded into the CD player 1. A signal repro-
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duced from the CD 1s output through an output terminal 1a
during the CD reproducing operation.

The MD deck 2 performs reproducing and recording
operations on an MD loaded into the MD deck 2. A signal
reproduced from the MD 1s output through an output ter-
minal 2a during the MD reproducing operation, and a record
signal which 1s to be recorded onto the MD loaded into the
MD deck 2 1s 1mnput through an 1nput terminal 2b.

The Tape deck 3 performs reproducing and recording
operations on a Tape (cassette tape) loaded into the Tape
deck 3. A signal reproduced from the Tape 1s output through
an output terminal 3a during the Tape reproducing
operation, and a record signal which 1s to be recorded onto
the Tape loaded into the Tape deck 3 1s mput through an
input terminal 3b.

The tuner 4 receives a radio signal corresponding to a
preset frequency. The received radio signal 1s output through
an output terminal 4a.

An external signal 1s input 1nto the audio system apparatus
50 through the external input terminal Sa. A signal generated
in the audio system apparatus S50 i1s output through the
external output terminal 5b.

The loudspeaker 7 acoustically outputs a signal from any
one of the apparatuses 1n the audio system apparatus 50.

The CD player 1, the MD deck 2, the Tape deck 3, the
tuner 4, the external mput terminal Sa, the external output
terminal 5b, and the loudspeaker 7 are connected to the bus
line 6.

The timer 10 outputs time information, and, at a preset
fime, outputs a timer signal.

The display section 12 displays contents of operations of
the components included 1n the audio system apparatus 50.
The display section 12 1s identical with the display device
104 shown m FIG. 4.

Various operation keys which are to be operated by the
user of the audio system apparatus 50 are disposed in the
operating section 11. As one of the operation keys, a display
switch over operation key 1la for switching over display
information of the display section 12 1s disposed.

The controlling section 8 controls all operations of the
components of the audio system apparatus 50. Programs for
performing the various controls are stored 1n the memory 9.

Hereinafter, an information table stored 1in the memory 9
will be described. The information table 1s a list of display
information which 1s to be displayed on the display section
12.

FIG. 6 specifically shows the contents of the information
table 1n the embodiment. Specifically, the information table
has columns of the kind of an apparatus, the state of the
apparatus, display information, display priority, and a dis-
play flag.

In the column of the kind of an apparatus, among the
apparatuses included in the audio system apparatus 50,
apparatuses having display information which 1s to be
displayed on the display section 12 are listed. In the audio
system apparatus of this embodiment, such apparatuses are
the CD player 1, the MD deck 2, the Tape deck 3, the tuner
4, and the timer 10.

The states of the apparatuses are three states, or “record-
ing operation state,” “reproducing operation state,” and
“state other than recording and reproducing operations.” The
above-mentioned apparatuses are 1n any one of the three
states.

“Recording operation state” means a state in which the
apparatus 1s actually performing a recording operation. In
the embodiment, apparatuses which can be 1n the “recording
operation state” are the MD deck 2 and the Tape deck 3.
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“Reproducing operation state” means a state in which the
apparatus 1s actually performing a reproducing operation. In
the embodiment, apparatuses which can be 1 “reproducing
operation state” are the CD player 1, the MD deck 2, and the
Tape deck 3.

“State other than recording and reproducing operations”™
means a state 1n which the apparatus 1s not 1n any one of
“recording operation state” and “reproducing operation
state.” In the embodiment, the state 1s called “power-on
state.” Apparatuses which can be 1 “power-on state” are the
CD player 1, the MD deck 2, the Tape deck 3, the tuner 4,
and the timer 10.

In the embodiment, when the main power source switch
(not shown) of the audio system apparatus S0 is operated to
be 1n the on state, the power 1s supplied to all of the
apparatuses 1 the audio system apparatus 50. When the
main power source switch (not shown) of the audio system
apparatus 50 1s operated to be in the off state, the power
supply to all of the apparatuses 1n the audio system apparatus
50 is stopped. In the information table (FIG. 6) in the
embodiment, therefore, there 1s no display information for
an apparatus which 1s 1n “power-off state.”

Display information (sets of display information are indi-
cated as display information [ 1] to [14], respectively) shows
specific contents of a display which 1s caused by the con-
trolling section 8 to be displayed on the display section 12.

In display information [9], “track number” and “repro-
duction time period” are obtained by converting a CD
reproduced signal which 1s supplied from the CD player 1 to
the conftrolling section 8, into display data for the display
section 12 by the controlling section 8. Therefore, the
contents of “track number” and “reproduction time period”
are changed 1n accordance with the reproducing operation of
the CD player 1.

In display information [2], “title” means information
coniigured by characters and/or symbols. When this infor-
mation 1s displayed, the user can record a desired title on the
MD.

The display priority indicates the display priority of
display information to be displayed on the display section
12. The priorities of all sets of display mformation are
previously determined as shown in FIG. 6.

In the embodiment, priorities 1 to 14 are set. The highest
priority 1s allocated to 1, and the priority i1s gradually
lowered as moving toward 14.

Higher priorities include display information [1] and [2]
relating to “recording operation state” of the MD deck 2, and
display information [3] and [ 4] relating to “recording opera-
tion state” of the Tape deck 3. All of these sets of display
information relate to “recording operation state.”

The display flag has either of the on state and the off state.
The states are switched over by the controlling section 8. As
shown 1n FIG. 6, the display flag 1s provided for each of the
above-mentioned sets of display information. Only sets of
display information in which the display flag 1s in the on
state are sequentially displayed on the display section 12.
The control of the display will be specifically described later.
A2. Operation of the Embodiment

Next, the operation of switching over the display of the
display section 12 1n the embodiment will be described.

In order to clarify the contents of the present invention,
the display switch over operation which 1s performed on the
display section 12 by the controlling section 8 in each of the
cases where the main power switch 1s set to the on state, and
where the operation key 1s operated will be described.

A2-1. Display Switch over in the Case Where the Main
Power Switch 1s Set to the on State
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As described above, 1n the audio system apparatus 50 of
the embodiment, when the main power switch (not shown)
1s set to the on state, the power 1s supplied to all of the
apparatuses 1n the audio system apparatus 50. At this time,
the power 1s supplied also to the controlling section 8, and
the controlling section 8 1implements a control program the
flow of which 1s shown in FIG. 7 (step S71).

First, the controlling section 8 checks the information
table (FIG. 6) stored in the memory 9, to detect sets of
display information in which the display flag is 1n the on
state (step S72).

The controlling section 8 causes the display information
which has the highest display priority among the detected
sets of display information, to be displayed (step S73), and
then ends this flow (step S74).

When the main power switch 1s set to the off state, the
controlling section 8 sets the display flag of “power-on state”
of the apparatus corresponding to the display information
which 1s displayed on the display section 12 at this timing,
to the on state.

In other words, when the main power switch (not shown)
1s set to the on state, the controlling section 8 causes the
display information of the apparatus corresponding to the
display information which has been displayed on the display
section 12 immediately before the previous turning off of the
main power switch (not shown), to be displayed.

A2-2. Display Switchover 1n the Case Where an Opera-
tion Key Other than the Display Switchover Operation Key
1s Operated

In the audio system apparatus 50, the plural operation
keys for enabling the user to instruct the reproducing
operation, the recording operation, and the like to the
apparatuses are disposed in the operating section 11.

When the operation key corresponding to the recording
operation of the MD deck 2 1s operated by the user, for
example, a predetermined command signal corresponding to
the operation 1s supplied to the controlling section 8.

Each time when a command signal 1s supplied from the
operation kKey, the controlling section 8 implements a control
program the flow of which i1s shown in FIG. 8 (step S81).

First, the controlling section 8 judges whether the com-
mand signal supplied from the operation key relates to the
display switchover operation key 11a or not (step S82). If it
1s judged that the supplied command signal relates to the
display switch over operation key 11a, the controlling sec-
fion 8 implements a control program the flow of which 1s
shown in FIG. 10 (step S83). This will be described later.

If 1t 1s judged that the supplied command signal does not
relate to the display switchover operation key 1la, the
controlling section 8 judges whether the signal relates to
state transfer of an apparatus or not (step S84).

In the specification, state transfer of an apparatus means
that the state of the apparatus in the information table (FIG.
6) is changed, and, for example, that the MD deck 2 is
changed from “power-on state” to “recording operation
state.”

If 1t 1s judged that the command signal supplied from the
operation key does not relate to state transfer of an
apparatus, the controlling section 8 does not 1mplement a
control relating to the display, and ends this flow (step S87).
Thereafter, the section performs a control according to the
command signal supplied from the operation key.

If 1t 1s judged that the command signal supplied from the
operation key relates to state transfer of an apparatus, the
controlling section 8 changes the state of the display flag of
the information table of FIG. 6 (step S85). For example, it
1s assumed that a command signal of instructing the record-
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ing operation of the MD deck 2 1s supplied to the controlling
section 8, or namely a command signal of changing the MD
deck 2 from “power-on state” to “recording operation state”
1s supplied to the controlling section. In this case, the
controlling section 8 changes the display flag of display
information [ 5] relating to “power-on state” of the MD deck
2 in the information table (FIG. 6), from the on state to the
off state, and sets the display flags of display information [1]

and [2] relating to “recording operation state”, to the on
state.

FIG. 9 shows transfer of a part of the mformation table
and relating to the MD deck 2 in this case.

Next, the controlling section 8 causes sets of display
information in which the display flag 1s in the on state, to be
displayed on the display section 12 in accordance with
priorities. Specifically, the controlling section 8 causes in
principle the display information having the highest display
priority among sets of display information in which the
display flag 1s 1 the on state, to be displayed. When the
display information has been already displayed, the control-
ling section causes display information having the next
priority to be displayed (the above processes are performed
in step S86). Thereafter, the controlling section 8 ends this
flow (step S87).

Actually, the controlling section 8 controls also operations
corresponding to the command signal supplied from the
operation key (for example, an operation of starting the
recording on the MD deck 2). Such operations are not
directly related to the present mvention, and hence their
detailed description 1s omitted.

A2-3. Display Switchover 1n the Case Where the Display
Switchover Operation Key 1s Operated

If, 1n the control program the flow of which 1s shown in
FIG. 8, 1t 1s judged that a command signal 1s supplied from
the display switchover operation key 1la (step S83), the
controlling section 8 implements the control program the
flow of which is shown in FIG. 10 (step S100).

First, the controlling section 8 judges whether, 1n the
audio system apparatus 50, there 1s an apparatus which 1s 1n
“recording operation state” or “reproducing operation state”
or not (step S101). Specifically, this judgment is performed
by checking the states of the display tlags of the information
table (FIG. 6).

If 1t 1s judged that there 1s no apparatus which 1s 1n such
a state, or 1t 1s judged that there are only apparatuses which
are 1n “power-on state,” the controlling section 8 sets the
display flags of display information which i1s currently
displayed on the display section 12, display information [12]
of the tuner 4, and display information [13] and [14] of the
timer 10, to the on state (step S109).

In this case, the display information of an apparatus which
1s currently displayed on the display section 12 1s one of
display information [5], [8],[11],[12], [13], and [ 14] in the
information table (FIG. 6).

In the case where display information [5] i1s displayed on
the display section 12, for example, the controlling section
8 sets the display flags of display information [12],[13], and
[14], in addition to display information [5], to the on state.
FIG. 11 shows the states of the display flags in the infor-
mation table (FIG. 6) in this case.

The controlling section 8 causes the display information
that 1s next in priority to that which 1s currently displayed on
the display section 12, among sets of display information in
which the display flag 1s in the on state, to be displayed on
the display section 12 (step S107), and then ends this flow
(step S108).

For example, it 1s assumed that the display switchover
operation key 1la 1s repeatedly operated while the state of
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the information table shown 1n FIG. 11 1s maintained. In this
case, 1n accordance with the display priorities 1n the display
information shown in FIG. 11, the controlling section 8
controls the display section 12 so as to perform a cyclic
display in the priority order of display information [5]—
[12]—=[13]—=[14].

If 1t 1s yjudged that, 1n the audio system apparatus 50, there
1s an apparatus which 1s 1n “recording operation state” or
“reproducing operation state”, the controlling section 8 then
judges whether, among the apparatuses, there 1s an apparatus
which is in “recording operation state” or not (step S102).
Specifically, the controlling section 8 performs this judg-
ment by checking the states of the display flags relating to
“recording operation state” of the MD deck 2 and the Tape

deck 3 in the information table (FIG. 6).

If 1t 1s judged that there 1s an apparatus which 1s 1n
“recording operation state,” the controlling section 8 sets the
display flag of the display information relating to “recording
operation state” of the apparatus, to the on state, and sets the
display tlag of the display information relating to the timer
10 to the off state (the above processes are performed in step
S104). When it is detected that the MD deck 2 is in
“recording operation state,” for example, the controlling
section 8 sets the display flags of display information [1]and
[2] to the on state, 11 and those of display information [13]
and [14] relating to the timer 10 to the off state.

By contrast, 1f 1t 1s judged that there 1s no apparatus which
1s 1n “recording operation state,” the controlling section 8
sets the display flags of display information [13] and [14]
relating to the timer 10 in the information table (FIG. 6), to
the on state (step S103).

Next, the controlling section 8 judges whether there 1s an
apparatus which 1s 1n “reproducing operation state” or not
(step S105). Specifically, this judgment is performed by
checking the states of the display flags relating to “repro-
ducing operation state” of the apparatuses in the information
table (FIG. 6).

If an apparatus which 1s in “reproducing operation state”™
1s detected, the controlling section 8 sets the display flag of
the display information relating to “reproducing operation
state” of the apparatus in the information table (FIG. 6), to
the on state (step S106). In the case where it is detected that
the CD player 1 1s in “reproducing operation state,” for
example, the controlling section 8 sets the display flags of
display information [9] and [10] to the on state.

FIG. 12 shows the information table 1n the case where the
controlling section 8 judges that the MD deck 2 1s in
“recording operation state” and the CD player 1 1s 1n
“reproducing operation state.”

The controlling section 8 causes the display information
that 1s next in priority to that which 1s currently displayed on
the display section 12, among sets of display information in
which the display flag is in the on state, to be displayed on
the display section 12 (step S107), and then ends this flow
(step S108).

For example, 1t 1s assumed that the display switchover
operation key 11a 1s repeatedly operated while the state of
the information table shown in FIG. 12 1s maintained. In this
case, 1n accordance with the display priorities 1n the display
information shown in FIG. 12, the controlling section 8
controls the display section 12 so as to perform a cyclic
display in the priority order of display information [1]—[2]
—[9]—={10].

A3. Effects of the Embodiment

As seen from the above description, the embodiment can
attain the following effects.

When the power source switch (not shown) of the audio
system apparatus 50 1s set to the on state or the operation




US 6,633,307 Bl

9

keys on the operating section 11 are operated, the controlling,
section 8 determines the states of the display flags as
candidates of the display information to be displayed on the
display section 12, in accordance with control programs for
display switching which are prepared for each case.
Therefore, it 1s possible to provide an audio system appa-
ratus 1 which display information corresponding to the
condition of the audio system apparatus 50 1s always dis-
played on the display section 12, and which the user can
conveniently use.

When the display switchover operation key 1la 1s
operated, particularly, the controlling section 8 judges the
state of each of the apparatuses 1n the audio system appa-
ratus 50 as either of “recording operation state,” “reproduc-
ing operation state,” and “state which 1s not a recording state
nor a reproducing state, and 1n which only a power supply
is performed (power-on state),” and then determines the
contents to be displayed on the display section 12.

As display information which 1s caused by the controlling
section 8 to be displayed on the display section 12, plural
sets of display information (the information table shown in
FIG. 6) corresponding to states of the apparatuses in the
audio system apparatus 350 are prepared i1n advance.
Furthermore, the display priority order 1s previously deter-
mined with respect to the plural sets of display information.
Theretfore, display information which 1s necessary for the
user of the audio system apparatus 50 can be rapidly
displayed.

In order to attain the effects, it 1s not required to dispose
a large number of display switchover operation keys corre-
sponding to the apparatuses of the audio system apparatus
50. Moreover, the problems 1n that the display section 12 1s
increased 1n size, and that the resolution of display infor-
mation of the display section 12 1s reduced are not produced.

The above-mentioned embodiment 1s mntended to clearly
illustrate the contents of the present invention, and 1s not to
be construed to restrict the contents of the present invention.
Modifications may be made without departing from the
spirit and the scope of the present invention. For example,
the following modifications may be possible.

Modification 1

The display section 12 may be arbitrarily modidied.

For example, FIG. 13 shows a display device 60 1llus-
trating the display section 12 of the embodiment more
practically. The contents to be displayed on a common
display section 61 of the display device 60 correspond to the
display information of the display section 12 of the embodi-
ment. In the portion (character display section 62) other than
the common display section 61, characters which are pre-
viously associated with the display information of the com-
mon display section 61 are displayed.

When a CD player 1s 1n “reproducing operation state,” for
example, characters “CD” 63 in the character display section
62 blink to indicate that the CD player 1s in “reproducing
operation state.”

The modification can attain the same eifects as those of
the embodiment described above, except that a region for
disposing the character display section 62 1s required.

Modification 2

Other apparatuses may be added to the audio system
apparatus 50 of the embodiment described, above. For

example, a CD-R (Compact Disc Recordable) device and a
DVD-RAM (Digital Video Disc-Random Access Memory)
device may be added. In this case, both the devices are 1n any
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one of “recording operation state,” “reproducing operation
state,” and “power-on state” in the embodiment described
above. When display mnformation and display priorities for
the states are previously assigned, therefore, the present
invention can be applied to such a construction.

b 44

Even when other apparatuses are added as described
above, the application of the present invention eliminates the
necessity of additionally disposing display switch over

operation keys, and prevents the size of the display device
from being increased.

Modification 3

The contents of the information table (FIG. 6) of the audio
system apparatus of the embodiment may be arbitrarily
changed. The apparatus states and display information 1n the
information table (FIG. 6) should be deemed as examples,
and addition or deletion of apparatus states and display
information may be performed.

When the reproduction time period of the CD player 1s to
be displayed, for example, the reproduction time period may
be expressed by “reproduction time period from the top of
the disc,” “remaining reproduction time,” or the like, in
place of “reproduction time period from the top of the
track.” In the case where there are plural sets of display
information as the form of displaying a time as described
above, also the sets of display information may be added to
the information table. Also in this case, when display
priorities are previously assigned, the present invention can
be applied as it 1s to such a construction.

Alternatively, “time display switchover operation key”
may be disposed 1n addition to the display switchover
operation key 1la so that, when this operation key 1is
operated, only the form of the time display on the display
section 12 1s switched over.

Modification 4

With respect to the state of the tuner 4 1n the embodiment,
only “power-on state” 1 which the power 1s supplied has
been considered. This state may be handled at the same time
as “reproducing operation state.” This 1s based on the
phenomenon that, when the power is supplied, the tuner 4
receives a radio wave of a preset frequency irrespective
whether the frequency 1s tuned or not.

FIG. 14 shows an information table 1n the modification,
and FIG. 15 shows the contents of the information table 1n
the case where the MD deck 2 1s 1n “recording operation
state” and the CD player 1 1s 1 “reproducing operation
state.”

Under this condition, each time when the display switcho-
ver operation key 11a 1s operated, the display contents of the
display section 12 are cyclically switched over 1n the priority

order of display information [1]—=[2]—=[9]—=[10]—|12].

Modification 5

The switch over control of the display flags in the infor-
mation table may be arbitrarily changed. For example, the
timing of switching over a display flag may be set at that
when an operation key for transferring the state of the
corresponding apparatus 1s operated.

In the modification, when any one of the operation keys
1s operated, the controlling section 8 implements the control
program the flow of which 1s shown mm FIG. 8. When an
operation key for transferring the state of the corresponding
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apparatus is operated (step S84: YES), the controlling sec-
fion 8 switches over the display flags. The control of
switching over the display flags 1s performed in accordance
with a control program the flow of which 1s shown 1n FIG.
16. This control 1s 1dentical with the above-described control
of switching over the display flags (FIG. 10), and therefore
its description 1s omitted.

In the modification, the controlling section 8 switches
over the display flags when an operation key for transterring
the state of the corresponding apparatus 1s operated, and
hence 1t 1s not required to switch over the display flags when
the display switchover operation key 1la is operated (FIG.
17).

When the display switch over operation key 1la i1s
operated (step SB1 in FIG. 17), therefore, the controlling
section 8 1s requested only to judge the states of the display
flags of the apparatuses and the display priorities at this
timing. Therefore, the display contents of the display section
12 can be switched over more rapidly (step SB2).

Modification 6

In the embodiment described above, information indicat-
ing the states of the display flags 1s added to the information
table (FIG. 6). Alternatively, the display flags may not be
used, and the display information may be switched over after
the operations of the apparatuses are directly detected 1n a
hardware manner.

As described above, according to the present invention,
sets of display mformation respectively corresponding to
operation states of plural apparatuses 1n an audio system
apparatus, and priorities of the sets of display information
are previously determined. In the case such as that where a
display switch over operation key 1s operated, the states of
the plural apparatuses 1in the audio system apparatus are
detected, and display information corresponding to the states
of the plural apparatuses are then displayed in the order of
descending priorities. Therefore, it 1s possible to provide an
audio system apparatus in which contents of operations of
the plural apparatuses can be efficiently displayed, and
which can be conveniently used by the user.

Although the effects are attained, the size of a display
device 1s not 1ncreased, and the resolution of display infor-
mation 1s not lowered.
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What 1s claimed 1s:
1. An audio system apparatus, comprising;:

at least one audio apparatus which 1s able to be put 1n
plural operation states;

a display device on which at least one of a plurality of
display information 1s displayed, wherein the plurality
of display information respectively correspond to the
plural operation states of the at least one audio appa-
ratus,

a display switchover operation key which 1s operative to
switchover a display content of the display device;

a display-priority information-storing device which stores
display priority information indicating a priority order
in which the plurality of display imformation are
sequentially displayed on the display device;

an operation detecting device which detects the plural
operation states of the at least one audio apparatus; and

a display control device which, 1n a case where there are
a plurality of display information corresponding to at
least one operation state detected by the operation
detecting device, causes the display device to display
information of the next priority order per each time that
the display switchover operation key 1s operated, in
accordance with the display priority information stored
in the display-priority information-storing device,

wherein, 1n the display priority information, display mfor-
mation for the at least one audio apparatus 1n a record-
ing operation state 1s set to be higher 1n priority than the
other display information.

2. The audio system apparatus of claim 1, wherein the
plural operation states of the at least one audio apparatus
include the recording operation state, a reproducing opera-
fion state, and a state which is neither the recording opera-
tion state nor the reproducing operation state.

3. The audio system apparatus of claim 1, wherein when
the display switchover operation key 1s operated, the display
control device judges a current operation state of the at least
one audio apparatus, and then determines the display content
to be displayed on the display device.

4. The audio system apparatus of claim 1, wherein the
priority order of the display priority information 1s previ-
ously determined.
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